A novel actinomycete strain, designated LIPI11-2-Ac046 T , was isolated from a leaf litter sample obtained from Cibodas Botanical Garden, West Java, Indonesia, using the rehydration and centrifugation method. The taxonomic status of this organism was established using a polyphasic approach. Comparative 16S rRNA gene sequence analysis revealed that strain LIPI11-2-Ac046 T had the closest sequence similarities with members of the genus Cryptosporangium (97.99-98.90 %). The strain grew well on ISP 4 and ISP 5 media and formed sporangia. Spores of this strain were motile. The strain grew in the presence of 0-2 % (w/v) NaCl and the temperature range of 15-28 8C. The cell-wall hydrolysate contained meso-diaminopimelic acid as the diagnostic diamino acid and the whole-cell hydrolysate contained mannose, glucose, galactose, ribose and xylose, together with one unidentified O-methyl-pentose. The predominant menaquinones were MK-9(H 4 ), MK-9(H 6 ) and MK-9(H 8 ), and the major polar lipid was phosphatidylethanolamine. The major cellular fatty acids were C 18 : 1 v9c, iso-C 16 : 0 , C 16 : 0 and C 17 : 1 v9c. These phenotypic characteristics corresponded to those of the genus Cryptosporangium. Meanwhile, the results of DNA-DNA hybridization as well as physiological and biochemical analyses distinguished strain LIPI11-2-Ac046
T represents a novel species of the genus Cryptosporangium, with the name Cryptosporangium cibodasense sp. nov. The type strain is LIPI11-2-Ac046 T (5InaCC A457 T 5NBRC 110976 T ).
The genus Cryptosporangium, belonging to the family Cryptosporangiaceae within the suborder Frankineae, was originally proposed by Tamura et al. (1998) . This genus is characterized as forming sporangia in substrate mycelia. At the time of writing, the genus comprises five species with validly published names: Cryptosporangium arvum, Cryptosporangium japonicum (Tamura et al., 1998) , Cryptosporangium aurantiacum, Cryptosporangium minutisporangium (Tamura & Hatano, 2001 ) and Cryptosporangium mongoliense (Ara et al., 2012) . All species of the genus Cryptosporangium were isolated from soil samples (Ara et al., 2012; Tamura & Hatano, 2001; Tamura et al., 1998) . During the course of a study exploring microbial diversity in Cibodas Botanical Garden, Indonesia, strain LIPI11-2-Ac046 T was isolated from leaf litter. 16S rRNA gene sequence analysis suggested that this strain was a candidate of a novel species of the genus Cryptosporangium. In the present study, the taxonomic position of this strain was determined by a polyphasic approach.
Strain LIPI11-2-Ac046
T was isolated from a leaf litter sample collected at Cibodas Botanical Garden, West Java, Indonesia, on humic acid-vitamin (HV) agar (Hayakawa & Nonomura, 1987) using the rehydration and centrifugation method (Hayakawa et al., 2000) . After cultivation for 3 weeks, the isolate was transferred to yeast extractmalt extract agar (ISP 2) (Shirling & Gottlieb, 1966) for purification, and was maintained in 10 % (v/v) glycerol at 280 8C. For morphological observations, the strain was grown on HV agar for 14 days at 28 8C then studied using a light microscope (BX-51; Olympus) and a scanning electron microscope (JSM-6060; JEOL). Motility of spores was observed in distilled water poured on the growing medium under the microscope. The temperature range and optimum temperature for growth were determined by cultivating the strain at 5, 10, 15, 20, 25, 28, 37, 45 and 60 8C on plates of maltose-Bennett's medium (NBRC medium 231). The pH range and optimum pH for growth were established by using a liquid NBRC medium 231 adjusted to pH 4-10 in 1.0 pH intervals. NaCl tolerance was tested at concentrations of 0, 1, 2, 3, 5 and 7 % (w/v). Cultural characterization was conducted on a series of International Streptomyces Project (ISP) media (Shirling & Gottlieb, 1966) . Colony colour was determined according to A Mycological Colour Chart (Rayner, 1970) . Other physiological and biochemical tests were performed using API ZYM, API Coryne and API 50 CH strips (bioMérieux) according to the manufacturer's instructions. Biomass for chemotaxonomic and molecular systematic studies was obtained by cultivating the strain in shake flasks containing liquid NBRC medium 231 for 7 days at 28 8C with shaking at 100 r.p.m.
T and C. mongoliense NBRC 105887 T were used as reference strains for comparisons in the physiological, biochemical, cellular fatty acid and DNA-DNA hybridization tests.
After cultivation at 28 8C for 2 weeks, strain LIPI11-2-Ac046 T formed branched substrate mycelia and round or irregularly shaped sporangia. Some sporangia were submerged under massed mycelia. Sporangia were 3-8 mm in diameter (Fig. 1) . The strain grew well on inorganic saltsstarch agar (ISP 4), glycerol-asparagine agar (ISP 5) media and NBRC medium 231. The strain formed white colonies on ISP 4 and ISP 5 media and orange colonies on NBRC medium 231. Aerial mycelia did not appear clearly and soluble pigment was not produced. Strain LIPI11-2-Ac046 T grew at 15-28 8C, pH 6.0-9.0 and in the presence of 0-2 % NaCl (w/v). Other physiological and biochemical characteristics are shown in Table 1 and the species description.
The isomer of diaminopimelic acid in cell-wall hydrolysates, isoprenoid quinones, sugars in whole-cell hydrolysates and DNA G+C content were analysed as described by Hamada et al. (2012) . Polar lipids were analysed using the method described by Minnikin et al. (1984) . DittmerLester reagent (for phosphorus), anisaldehyde (sugar), ninhydrin (amino groups) and Schiff's reagent (glycol) were used as specific spray reagents for polar lipids. Cellular fatty acid methyl esters were prepared and analysed according to the standard protocol of the MIDI Sherlock Microbial Identification System (Sasser, 1990 ) using ACTINO database (version 4.0) and GC (6890N; Agilent).
The cell-wall hydrolysate contained meso-diaminopimelic acid. Phosphatidylethanolamine, phosphatidylinositol, one unidentified phospholipid, one unidentified aminolipid and four unidentified lipids were detected as the polar lipids in strain LIPI11-2-Ac046 T ; diphosphatidylglycerol, phosphatidylcholine and phospholipids including glucosamine were not detected (Fig. S1 , available in the online Supplementary Material). This pattern corresponded to phospholipid type II (Lechevalier et al., 1977) . The major cellular fatty acids (.10 %) of strain LIPI11-2-Ac046 T were C 18 : 1 v9c, iso-C 16 : 0 , C 16 : 0 and C 17 : 1 v9c (Table  S1 ). The detected menaquinones were MK-9(H 6 ), MK-9 (H 8 ), MK-9(H 4 ) and MK-9(H 2 ) (ratio 45 : 32 : 20 : 3). The whole-cell hydrolysate contained mannose, glucose, galactose, ribose and xylose as major sugar components, (a) (b) Fig. 1 . Scanning electron micrographs of strain LIPI11-2-Ac046 T grown on humic acid-vitamin agar for 2 weeks at 28 8C.
Bars, 10 mm (a) and 5 mm (b).
Cryptosporangium cibodasense sp. nov. 
Methyl a-Dglucopyranoside 2 2 + 2 2 2 PCR amplification and 16S rRNA gene sequencing of strain LIPI11-2-Ac046 T were performed as described by Hamada et al. (2014) . Phylogenetic neighbours were identified using the EzTaxon-e server (Kim et al., 2012) . The almost-complete 16S rRNA gene sequence of strain LIPI11-2-Ac046 T was aligned with reference sequences of members of the genus Cryptosporangium and some related taxa using the CLUSTAL X program (Thompson et al., 1997) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) algorithms. The resultant tree topologies were evaluated using the bootstrap resampling method (Felsenstein, 1985) T and C. minutisporangium NBRC 15962 T supported by a bootstrap value of 74 % in the neighbourjoining tree (Fig. 2) . This topology was also recovered in the maximum-parsimony tree (Fig. S3) .
NAcetylglucosamine
The microplate hybridization method developed by Ezaki et al. (1989) was used to determine DNA-DNA relatedness. The DNA-DNA relatedness values between strain LIPI11-2-Ac046 T and C. arvum NBRC 15965 T , C. aurantiacum NBRC 13967 T , C. japonicum NBRC 15966 T and C. minutisporangium NBRC 15962 T were 16-49 % (Table 2) , which are well-below the recommended 70 % cut-off point for species delineation (Wayne et al., 1987) .
The results of the phylogenetic analysis based on 16S rRNA gene sequences strongly suggested that strain LIPI11-2-Ac046 T belonged to the genus Cryptosporangium, and the chemotaxonomic characteristics corresponded with those of the genus Cryptosporangium. Meanwhile, DNA-DNA hybridization results between strain LIPI11-2-Ac046
T and closely related species of the genus Cryptosporangium indicated that strain LIPI11-2-Ac046 T belongs to a separate species. In addition, strain LIPI11-2-Ac046
T differed from recognized species of the genus Cryptosporangium in terms of some physiological and biochemical characteristics (Table 1) . Furthermore, the cellular fatty acid profile of strain LIPI11-2-Ac046
T was found to be quantitatively different from those of other related species of the genus, although it was qualitatively similar (Table S1 ). Therefore, strain LIPI11-2-Ac046
T represents a novel species of the genus Cryptosporangium, for which the name Cryptosporangium cibodasense sp. nov. is proposed.
Description of Cryptosporangium cibodasense sp. nov.
Cryptosporangium cibodasense (ci.bo.das.en9se. N.L. neut. adj. cibodasense of, or pertaining to Cibodas Botanical Garden, West Java, Indonesia, where the organism was originally isolated).
Cells are aerobic and Gram-stain-positive. Aerial mycelia are absent and substrate mycelia are branched. Grows on ISP 4 and ISP 5 media and NBRC medium 231. Soluble pigment is not produced. Substrate mycelia is white on ISP 4 and ISP 5 media, and orange on NBRC medium 231. Round or irregularly shaped sporangia are present after cultivation for 14 days on HV agar. Some sporangia Root position of the tree was determined using Streptomyces ambofaciens ATCC 23877 T (GenBank accession no.
M27245) as the outgroup. The tree was reconstructed using the neighbour-joining method and K nuc values. Numbers at branch nodes are bootstrap percentages (1000 replicates); only values $70 % shown. Bar, 0.01 K nuc . A. Nurkanto and others diaminopimelic acid. The whole-cell sugars are mannose, glucose, galactose, ribose, xylose and one unidentified Omethyl-pentose. The polar lipids are phosphatidylethanolamine, phosphatidylinositol, one unidentified phospholipid, one unidentified aminolipid and four unidentified polar lipids.
The type strain, LIPI11-2-Ac046 T (5InaCC A457 T 5NBRC 110976 T ), was isolated from a leaf litter sample collected in Cibodas Botanical Garden, West Java, Indonesia. The DNA G+C content of the type strain is 72.7 mol%.
